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an Interferon a : hlFN a) Hf «>#U 5C 5' 
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too. 

iB^'J#^ : 3(DT5/itiB^iJ<Da^4Sfccfct;2 O SrX/^^^>7&^#>J7 h UTf" 

iBM#^ : aOTSy itiB^J(7)5^4STX/<^^>. 2 OSrX/^^^>fcci: 
1/2 2 S^Pv hU7|-->. /<';>fccJ:t;^;U^5>(cMlS$ttyi=t<7) 

o 

[If*ll3] hlFNof ^P— Kr^/-K';:>^^ UTj-^ K;6<iB^iJS-^ : ICDIFN 
Qf-2a^fc(*iB^iJ#^ : 2 (7) IFNQr-2b^ P- Kt" ^ - <h: *i^^<h "T^ If 1 IE 

[If^il4] ^ff^$tifr^S:^ttic>^p h^v>llvy:l-;HB^iJ^P- 
Kf^z-KU^^^ U^^ K(D5' -*ffifT(c:;^flIMO^S:Stt3:>^p 
(Dix-V-O-'^^^U^^-yiB^J (SD sequence. IB^JS^ : 8) ^fr -^(D^Ji^^* 

[ifStJlS] fjffi^ff^j*!*. IB^iJS^ : 8<DiB^iJ(CfclNr 5' -*ii(7)G 

^ r ^if 4 iE«E0^3s^>:7 ^ -o 
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[If*il7] PT14SSI af-2a-4T. pTI 40SS I Qf-2a-4T. pT14SSlQf-2 

a-4T22Q. pT140SS I Qf-2a-4T22Q. pT140SS I a?-2a-4T20V22Q. pT14NSS I Qf-2a-4T22 
Q. PT14MSSI af-2a-4T22Q. pT14SS I Qf-2b-4T. pTMOSS I a-2b-4T. pT140SS I af-2b 
-4T22Qfc cfc t^pT 1 40SS I or -2a-4T20V22Q;6N ibtsi^mt^^M tt ^ Z <h t^^ 

[If^in O] ;*^flISBL21 (DE3)/pT14SSI Qr-2a-4T (HM 10602). :;*;flIMBL 
21 (DE3)/pT140SSI a-2a-4T (HM 10603 ; ^KS^ : KCCM-10175). X^^m\-2] (DE 
3)/pT14SSIaf-2a-4T22Q (HM 10604). ;*;fli^BL21 (DE3)/pT140SSI Qf-2a-4T22Q (H 
M 10611 ; mnm^- KCCM-10176). ;*;:MMBL21(DE3)/pT140SSlQf-2a-4T20V22Q(H 
M 10612). :;<iIMBL21 (DE3)/pT14NSSI af-2a-4T22Q(HM 10613). :;^flIMBL21 (DE3) 
/pT14MSSI ar-2a-4T22Q(HM 10614). ;^flSMBL21 (DE3)/pT14SS I or -2b-4T (HM 10702 
). ;*;flIMBL21(DE3)/pT140SSlQr-2b-4T(HM 10703 ; SltS^ : KCCM-10177). 
flIMBL21 (DE3)/pT140SSI a?-2b-4T22Q (HM 10711 ; ^SS^ : KCCM-10178). 
t;;*;fliMBL21 (DE3)/pT140SSI Qf-2b-4T20V22Q (HM 10712) 7()n b ^ ill* ti 

<^^jyzy SiSic > - >mmu ^ tix tth i FN a ^i^m±m^^yj}i 
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iB^iJ#^ : SCOT itiB^iJCD5^4||TX/^^^^>fcJ:tX2 2#^Pv>;6<# 
IB^iJH^^ : 3(Dr itiB^iJ(7)^-^4STX/^^^^>. 2 O #r X/^^^^>fccfc 

o 

NQf-2a^fr(iiB^iJS^ : 2 (D I FN of -2b^ =i - Kt"^ - eh $'t#!^<t t-^Sf^H 1 1 

:^ttx>^p h-=^r'i>>ll<Di>^-l'>-^'^;U:« — yiB^iJCSD sequence, iB^iJS-§- : 

[If*IIl 5] mf^^mWit. IB^iJS^ : 8(7)SB^iJ(cfcUr 5' 
G AGGUiPf 1 ji^/r(i2ji(7):K>:7 UtI"^ Kj^^^CH ^ tlfc t (^-C fc-S C <1: ^ if* 

[Si^ill 7] fItE^li^^^-7()^^^^^-pT14SSIa-2a-4T. pTMOSSI 
Qf-2a-4T. pT14SSIaf-2a-4T22Q. pT140SS I af-2a-4T22Q. pTMOSS I ar-2a-4T20V22 
Q. pT14NSSIa?-2a-4T22Q. pT14MSSI Qf-2a-4T22Q. pTMSSI Qf-2b-4T. pTUOSSIof 
-2b-4T. pTUOSSI af-2b-4T22Qfc^cfc l/pT140SS I Qf-2a-4T20V22Q3f)N 

im^m 1 8] m^mmim^Hfcm±m^:kmmBi2] (de3)/pti4ssi a- 

2a-4T (HM 10602). :^fliSBL21 (DE3)/pT140SS I Qf-2a-4T(HM 10603 : ^fE#^ : K 
COM-10175). ::*;:liMBL21(DE3)/pT14SSlQf-2a-4T22Q(HM 10604). :^fliMBL21 (DE3 
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)/pT140SSI af-2a-4T22Q (HM 10611 ; ^fE## : KCCM-10176). ::*;fliMBL21 (DE3)/ 
PT140SSI af-2a-4T20V22Q (HM 10612). ;^iI^BL21 (DE3) /pT14NSS I Qr-2a-4T22Q (H 
M 10613). :;*^MMBL21 (DE3)/pT14MSSI Qf-2a-4T22Q(HM 10614). XiiMBL21 (DE3) 
/pT14SSI af-2b-4T(HM 10702). ;*^fiiMBL21 (DE3)/pT140SS I af-2b-4T (HM 10703; 
mVtm^- : KCCM-10177). :;^fliMBL21(DE3)/pT140SSI Qf-2b-4T22Q(HM 10711 ; m 
KS^ : KCCM-10178). ck t;^iiSBL21 (DE3) /pT140SS I Qf-2b-4T20V22Q(HM 107 
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[000 1 ] 

xP>r;u^r (human Interferon of : h IFN or) $ =i — Kf -S^K U 3^ K 
[0 0 0 2] 

T^-^vOT^ (Isaacs) <!: 'j >t^>^ XLi ndenmann) (i. 1 9 5 7^il$->r> 

^ — ^xP>;6<^jg^;tX'§)C<h$-^mL. $S^Lfr (Isaacs, K. and Lindenmann 
. J., Proc. R. Soc. Lond. , B147, 258-267, 1957)o 
[0 0 0 3] 

t h^>^-:7xP>(i-fic7)H:^^ h^^>-efey. it<*i^^j!sJ^rcr^^frii^ 

oT>r — ^'xPVTVU^T (IFNof) . >^ — ^ x P >/<— ^ (IFN )8 ) J: 
t>V>^ — :?xP>:^^>V(IFNr)(^53^tttbtL^(Kirchner, H. , eta!., Tex. R 
ep. Biol. Med., 41, 89-93, 1981; Stanton, G. J., etal., Tex. Rep. Biol. 
Med., 41, 84-88, 1981) o 
[0 0 0 4] 

Ztib(7)^>^-7'xP>(i. t/L^^VUX^lt^. NK (Natural Ki I 

ler)Jil^(D;Stt^bfccfcD^#M^^^(DfflM^lt^(c^^ 

^Cct^b^^fjti-CLv^ (Klimpel. etal., J. Immunol., 129, 76-78, 1982; Fl 
eischmann, W. R. , et al., J. Natl. Cancer Inst., 65, 863-966, 1980; Weig 
ent., etal., Infec. Immun. , 40, 35-38, 1980) o ^fc. >r>^ — 3?xP>(i 
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MjSS:^ (ant i-prol iterating effect) ^^To 
[0 0 0 5] 

iLUiya itsm^l^mmi' Cml togen) . O-Y VUX^fcliffiffllSlc J: 
[0 0 0 6] 

^mcommUWzm l^i^titz-C >^ — yjia>a li-tr >r (Senda i 

w\rus)XM:^'^tifz/<^yy^ ■ =i— h fiifiii^ (buffy coat leukocyte) »o 
tifrt(D-e. Z(DI^(DMJ£(*t)T':6^1 %?IJS(cii^^^j::6Nofr(Cantell. K. and H 
irvonen. , Tex. Rep. Biol. Med., 35, 138-144, 1977)o 
[0 0 0 7] 

>Qf^;^a^jS-e^'g)cfc5(cfd:''J (Goedell, D. V. etal., Nature, 287, 411-4 
16, 1980). Z<;)c*:5'tf3ffll^:^t h>r — ^xP>af^ffllNtrKJ^iit®|C7)^S^ 

^m^\^.^±if-'^m%.U^\^^)\m^t^^^^>it^w^^^^^ F.M., J. Clin. 

Oncol., 6, 476-483, 1988; Vugrin, D. , et al.. Cancer Treat. Rep., 69, 8 
17-820, 1985; Rios, A., etal., J. Clin. Oncol., 3, 506-512, 1985)o ^fc 
. Mifili. CMflfij^^'<>'UX(D>^=lt(ct^:^;6<fe'5Z^;6^^$K^^tir^>U (Davis 
, G. G., etal., N. Engl. J. Med., 321, 1501-1506, 1989). -^CD^^S^iJct L 

[0 0 0 8] 

SJfili^;6^bCD-r — PVorita^^^ □ — - >>:7^^ (c Ion 1 ng) V.tz.%t^. 
-0(7)±a-<f ^ >/^^S$-^JiE"r^ C <!: X\tf6^ < . ^ X □ >Qr;{)^!^f^:it- 
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ure 290, 20-26, 1981)o 
[0 0 0 9] 

xP>af(*5)^^M3bM 7. 5 0 0-21. O O 0?f Jg-Cfe . V/^-J? Sm g ^ 

•J v>CDii^;6<-<>^-7'xP>af-2 a (ifi^iJH^ : 1). 2 3#gZ5yit;6< 
>(Dii^;b<-f — :?xP>Qf-2 b (iB^J#^ : 2)-C$)^o th>r> 

^Xl^fzt<. Z(Dy3mt±m\'^t< 1 U h^U^ y 2 S O ju gSlS(cii^Yj:iNfr(!i6 
. :^M^jS[c(i® LrL^^j:L^o 

[0 0 10] 

o 

[0 0 1 1 ] 

^^^^g^^tLtl^^Ca — P^>/^*$itl2;^IBm2 5 6, 8 4 3^)0 
[0 0 1 2] 
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[0 0 1 3] 
[0 0 14] 

[0 0 1 5] 

. I$lllt$i^^^m9 3 - 1 3 8 7-§-(^. ;*;iIScDr;U± U >/i-NX:?r ^— ifCDv 

h>iu^y 1 o' I U(l OmgX±g»;SL)SJS<h:l^^(c/>fd:7!)^o 

l^Rr5#tt^>^-^x□>a^*;*;M^^'e^^:^;±;{)<^ll^cM*^tLrl^^o 
[0 0 1 6] 

K^^^bL'ClSl^fiaS^^^t-Sffc^irv^^^U^:?^^ K^KoSL 



9 



aij^ll9 8-3 806 1 ^fcctt;Sllli^?FaiJ^ll9 9-2 7 4 1 8^) . Ctl^ 

L. z (D%m^<? ^ -led: y mmm Lfcmm$mwL±m^tmr^ ztiz^ij 

[0 0 1 7] 

K /7 ^ - fit f ^ - -e fe ^ o 

[0 0 1 8] 
[0 0 19] 

[0 0 2 0] 

t/-€-03' — 3^iS(^3l$p^Jtxfr. t — 3? X P >af (human Interferon a '. 

[002 1 ] 

- U^il-^ ^Mi^t h^>^-^xP>Qf-2 a (iB^J#^ 

: 1). >r — ^xP>Qr-2 b (iB5iJ#^ : 2). >r >^ — ^ x P > or - 1 . 
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[0 0 2 2] 

iL>^p h^v'>lh> ^WUSB^iJ (D 5 - o Ja± (DT^y mt^^<Dr 5 / it (cM 
l^^tLfr^ff^^*. »^L<(i4. 2 Ofccfct/2 2#@T5y it(Da^-OUl±(7) 

4Sr5yit;6< hU7|-->^cMl^^tt'§);6^([Thr1 STII) ; 4 sr 5 / it;6< h 
7|-->lc. 2 2ST5y 5>^c^/?Ml^^tl^3b^([Thr^ Gin''] STI 

I) ; 4Sr it7!)< h U7|-- >(c. 2 osr it;6^v<'j >(c. 22Sr5yit 

;6^^^^';u^ S>(c^^Mi^^tL^;6N([Thr', Val'', Gin''] STII) ; 4#r5yit 
;6^>U7i-->(c. 2 0#r 5 7 it^O^V^ij >^c#/^Ml^^tlfc ([Thr\ Val''] ST 

II) l£Ji^{**P- Kf^tCOT?. S?^L<(i#^iB^J## : 4. 5. etS^lfl 
cDtKUX^ U/Tf^ KlB^iJ^^^r-So L}6^L. P KXDffidltt (degeneracy) fCcfco 

[0 0 2 3] 

^h:>{zmn\^-\±^fci5b{z^ xmm(Dm^^\^:i^>'ra h^v>iiv^>r>-'?^;u 

yiB^iJ (Sh ine-Da I garno sequence ; S DiB^J) (iB^J#-l- : 8) ^fc(i-?-C7) 
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IB^iJS^ : 8(D:;<ISM(D^^:^ttic>^P h^v>l I S DSB^iJCD^^ 5' 
iScDG A G G J^TCDi;tKife:6^^iE^(7) 7 ^ (TGATTTT) cfc U Lfc eii^fcli Sfi 

Vit. IB^iJH^ : 9C7)iB5iJ^^r^^fiIMcDl^S^tt:ii>^P h^v>l I SD 
iB^iJ(7)^ff^<*^^$ffit-^C^;f)<!t#(cJ?^ Ll^o 
[0 0 2 4] 

[0 0 2 5] 

^fz. :*:^0^-e(*fJtB^i^^^^--C»^itel. fcch^fi. ;*;flSMBL21 (DE3) (N 
ovagen, USA). XmW XL-1 blue (Novagen, USA) (7)<i: 5 'Sr^^^fllMMa^^JF^MtE 

nt. xmm bl21(de3)/pti4ossi 0^-23-41 ( thm loeosj ). xmmBi2MDE3) /[) 

T140SSI Qf-2a-4T22Q ( THM 10611J ). :;fc;flaMBL21 (DE3) /pT140SS I Qf-2b-4T ( TH 
M 10703J )fccJ:t;;*;flIMBL21(DE3)/pT140SSIaf-2b-4T22Q ( THM 10711J ) ^m^jk 

I^ICcty. 1 9 9 9^1 2^2 3a#T$llll^±i^{*#-tr>^- (KCCM) {i±m 

: ^2o-22^xm^mv^J[^mxrm^L)m}mur\m b/d 36i-221)sk§^ : mKcc 

M-10175^. mKCCM-10176^. mKCCM-10177^fc J:U:mKCCM-10178^^ Lr#/7 
[0 0 2 6] 
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[00 2 7] 

5/it;6^^i^^^^MMl:: h><>^ — x □ > a - 2 a (iB^iJ#-§- : 1 )fcctt>V> 
^ — ^xP>af-2 b (iB^J#-l- : 2 ) (fC jS: < . >r — 7? x □ > or - 1 . ^ 

— ^xP>Qf-3?d: t h^>^ — T^xPVofl^T^^^^r yt^^^tl^ 

>r >^ — X p >(oi^'s±mzmm l r t d; u^o 

[0 0 2 8] 

8 0%Jtfi±;6<^U Z?°^XA|:^(c:^^^i^^tL^(D'e. ^ >^ — :7 x P > or ^-igft 

tc-o^ - X p > Of (ir 5 y Ti^iSfflaicffecDr 5 y m.<Dmutd: l (c^^m t i^i 

[0 0 2 9] 

* ^ 0^ (7) Ib 111 ^IJ Pfi f ^ t CO -e ( * I ^ o 
[0 0 3 0] 

##15iJ : ^>^-:7xP>af-2aitS^fccJ:t;^tt$-^t;^^^-(7)M^^ 

t h>r>^ — :?xP>Qf-2a^t^s^^#'g)/c(5e^[c. t h ^b"/ A D N A ^IIM ^ 
L. iB^iJ#-^ : 1 Ofcct:t;i 1 CDt^SlB^iJ^^f U P :7°^-r ^— <h: Lrffil^ 
frm^g^ailJSI^& (PGR) S-^Tofco iB^iJ#^ : 1 O (D :7°^ >r ^-(i^Mli 
hlFNQfCD-#T5yit'efc^vX^-<>CD±?^(c«pgS*Nde l^llggpe (5' -CA 
TATG-3') ^fS(t^cfc5[cT^HfV>L. iB^iJ#^ : 1 1 CDZ?"^ V-f^^T P K 
XDmiiJfcMRS^^BaiTiH ll^ja^aife (5' -GGATCC-G' ) ^Wi'^<^oiz^-^^ >^ 

[003 1] 

ISffi^tttcP CRii!|^^Ndel<i:BamHI'etj]if L'thlFNQf-2a^p- Kf^D N A 
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m^^m:io HtrlEDN AllT>^^^^^-pET-14b (Novagen. USA)(7)Nde l/BamHI 

tmrntLiziWA L r ^ ^ ^ -pT- 1 FN or -2a o 

[0 0 3 2] 

2fccl:t>*l 3 0^mmtj:7t^J^^<?[y:t^ K>t**#^L. D N A v>-t?^^-f 1^(M 
odel 380B, App I i ed B i osystem, USA) ^ffi l^r Lfro tufS^ U p ^ ^ UtI"^ 
Kid;. :;*;fliM:L>^p h^FvVI KDlgJfep K>Stj(capSK^BspH ll^JtgSpe (M 

L(cp KXD^^^^raPfiB^MIu lg[i«fflfi**t-^cfc3(c%^^tLyco 2 
ocD^'j U:^^ K$-9 5°C'CT-— T::<fliK:c >^ p h^vVl I 

pUC19(Biolabs. USA)(DSma ISBfilctiA Lt^^ ^— pUC19ST^S<^ 

[0 0 3 3] 

^fc. ic>^p h^v>v>:7>;u/<:7> IFNQf-2ait^E^^aiilSt-^fr<S6(c 
. IFNaf-2aitfe^*#^t-^##«<7)^^^-pT-IFNaf-2a$SIM«h L. iB^J# 
^ : 1 4^Dcfct/1 5C7)7|-Up^^ UtI-^ K^37°^>r^— ^ LT^l^r P C R^-^T 
ofco IB^iJS^ : 1 4<D:?°^^^-(*IFNQf-2ait^E^(7)5' -^iS(c>itfJ^vL. IB 
: 1 5(D:7°^^^-Ii*lTP K>tt(c*lJpgS^BamH IlI^PlB^iJ (5' -GGATC 
C-3') *»At-^J:a(c#^^tLtro ^«SMIFNQf-2a*p- Kt-^/-t^°';35^ 

RlCcfc^rliitiSLfco iiitig^tLfrDN AiT>t^aPfiK^MIu IctBamH W^mL 
TMIu li:BamH l7l^Ji$-*"r^ IFNQf-2a D N Air^^^i^jg Ltco 
[0 0 3 4] 

:c>^p h^v>v/f:l-;u/<^> K^#^-r^^^^-pUC19ST^ftiJPS 
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mmm i u i -etju^r l tcmmmmmBamw i -c>^^b l -cm i u i <!: BamH I ^^^mr ^ ^ ^ ^ 

-m^^mc. S^^^-if>t*HtrtEOIFNQr-2aDN AiT>t Lt^'^ ^- 
pUC19SIFNof-2a^g<^Lyco 
[0 0 3 5] 

^ ^ ^ — pUCI 9S I FN or -2a ^flPS^^BspH 1 1 BamH |•C^$i^^c^^^LTDNAl§T>^ 

(5 6 4 b p) ^[H]i|XL/ro pET-14b (Novagen) $-Nco I <t BamH I 'e^^if L 

<P^-^J}AS\a-2a^mi'PLfzo m2{t. ^ -pT14S I af-2a(7)i^#ii^I^^t- 

o 

[0 0 3 6] 

^Xl^V^ Xmmi2] (DE3) M^*^' 7 O mM±£^b:^D;U Aj^iS-e^Qil Ur =1 > 
h:*;liM(cM3£L. 1 OmM h';x^tS;§;a (p H 7. 5) +CD^>S?^-p 

-2a^mRr^xmmM&imm^ loeoos-MiSufco 

[0 0 3 7] 

— yiB^iJ. :l>^p h^v>v^^^^;u^7^°^ Kfcct:t;iFNar-2ait^E^A^lLl#(c 
a^ig^ttfcDN AiT>t$-#fcf^. Zti*Xbal<hBamHl7?^^LrfiA<*$-#fco 

^ ^ ^ -pET-1 4b (Novagen) ^Xba 1 1 BamH \VtJ]mLf-^<?^ -iT>n tu tficDffi 
A<*^5Ii^SLr^^^-pT14SSI Qf-2a$'i^<^L/co ll]3(i. ^ -pTMSS I of- 
2aC0M<tiiS$-:^t-o XmmBL2] (DE3) ^ -pT14SSI cx-2aVmmtmLX 

:Kmmmmtmmf^ io6oi*M3£Ltro 

[0 0 3 8] 

(s i te directed mutagenesis) (Papworth, C. et a!., Strateg 
ies. 9. 3(1996)) (c^tot. ^— pT14SSI Qr-2a[c-i-^tttclNFaf-2aiie^(7) 
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2 GSfiMO^'J v>=i K>^r;L.4^->=i KXcMl^-r^CtlCcty. INFaf-2b 

^tLfc=i K>$-#^t-^TfEiB5iJ#^ : 1 9fccl:t;2 OCD^jS^U ^^^^^ 

K^-Jgr 5 ' ^ 3 ' ■nm:im^ Ufc p f u (Stratagene) <!: 4 ^ U^ff^ K 

h'j/i^X^x— h(ATP, GTP, TTP, CTP) * ffl U^r D N Algi|ii$fTof-o 
>r >i5f — ^ I P > a-2biB^iJ 
17 18 19 20 21 22 23 24 25 26 27 28 29 
Leu Leu Ala Gin Met Arg Arg Me Ser Leu Phe Ser Cys (iB^J#-§- : 18) 
CTC CTG GCA CAG ATG AGG AGA ATC TCT CTT TTC TCC TGC (SB^iJ#^ : 19) 
GCA GGA GAA AAG AGA GAT TCT CCT CAT CTG TGC CAG GAG (iB^iJ#^ : 20) 
[0 0 3 9] 

±i"|ii^tLtcDN A^>^*iHiJixL. cH^cflJPfiB^Dpnl*^]D^'c^El^^ttrl^^^ 

^ff^^tLfr:7°^X5 K$■ffiL^-t^fliM XL-1 blue (Novagene) $-Jf^S$ElS Lfr 
ft. fl^Seife^nfr=iP--;&Nb»lHlJ|X$nfcDN AOffi£iB?iJ$-3!;^L. IFNof- 
2a(D 2 3 Sr ^ y mo U v^Vj^^TJU^-XcMlS^tLy-rifie^S^tT^^ ^— pT 
14SSI Qr-2b^^3t Lfco 
[0 0 4 0] 

fTlE^^^-pT14SSIaf-2b$ffilNrffilEtb«?ffl1 <b: Initio ?3 jit? 

SBL21(DE3)M1*^?f^M$E^^Lr^lISff^M$E^^^*HM 10701 ^#/ro ZcDff^MK 

tnmtsiT^^^ itlB^iJ* ^r^^ >^ x □ > af-2b(D^?i^fit!^. Lfr 

o 

[004 1 ] 
(1) [Thr'] STI l=^#t;^^^-(7)iSfP 
^fciftflc^^O^jS'Cfe^i^SgRfiMlii)* (site directed mutagenesis^;*) 
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[0 0 4 2] 

pTUSSI af-2a$'iB^JS# : 2 2 J: 2 3 (DTh U dT^^^ U^f^ K$•^l^yr 

Thr) lcMl^Lfc^ff^^tLfr^°^X5 K^M3fiLfco 

Met Lys Lys Thr Me Ala Phe Leu (iB^iJH^ : 21) 

5' -GGTGATTTT ATG AAA AAG ACA ATC GCA TTT CTT C-3' (iB^J#^ : 22) 
3' -CCACTAAAA TAG TTT TTC TGT TAG CGT AAA GAA G-5' (iB^J#^ : 23) 
[0 0 4 3] 

^Ji$^titr:7°^X5 K*ffiL^r:*;liMXL-1 blue (Novagene, USk)^Mmim 
Lfza fl^MfE^^^tLfc=l□--;6^t>^elJlXLycDN A(7)*SSiB^J*3t^L. 4Sg 

TSy Sg56nhr(c^ff^^tLfcic>^p h v>i>^V;UiB^iJ^77°^ K$-=i— Kf 

ifL. ^^l^-e. ^^^-pTMSSI af-2a0Xbal/Mlulg|5{i(cSAL'C^^^-pT14 
SSI Qf-2a-4T^SSf^Lfco 
[0 0 4 4] 

^^J^l^-e. fJlE^^ ^— PT14SSI af-2a-4T^ffiU^-C:^MMBL21 (DE3) (Stratagene 

. usk)^MmtmLxxmmMmimmf^ io602$-#fco 

^fr. IWIItcD:^;* -epT14SS I or -2b^ffiUNrpT14SS I Of -2b-4T/<^^-$-MiSL 
[0 0 4 5] 

(2) [Thr\ Gin''] SJ\\^^t2^<?^—<omi¥ 

4 # T 5 y it ;6nhr [c $tlfcic>^p h^rv^V' ^^^^ ;HB^iJ ^ KCD 2 
2S@r5y|t$-Gln(c^b(cMl^t-^fr(56(c. ffJiBISPW (1) "eSiS^tifr^ 
PT14SSI ar-2a-4Tfccbt/iB^J#-l- : 2 5fccfct;2 6 (7)71- 'J =r^^ UTh^ K 

fco Asn Ala Gin Ala Cys Asp Leu Pro (IB^JS^ : 24) 
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5' -CA AAT GCC CAA GCG TGT GAT CTG CCT-3' (IB^iJS^ : 25) 

3' -GT TTA CGG GTT CGC ACA CTA GAC GGA-5' (IB^iJS^ : 26) 
[0 0 4 6] 

m^^^^fzy^:^^ \^^ml^XXmmy^L-^ blue (Novagene, USA)*ff^M$Ei^ 

14SSI a-2a-4J22Q^mi^xmmm ( 1 ) t\^mtd:yj}i't^XmmBL2] (DE3) (Stra 
tagene. USk) ^MmtmLr:KmmMmtmmfli 10604*#yco 
[004 7] 

fl HBO <^0{zm^^^fcJl>^U h^iytyiy ^> VUlB^iJ (D ^ >r > - ^ - 
14SSlQf-2a-4TfcJ:U^pT14SSlQf-2a-4T22Q*ilMt L. IB^JS^ : 2 7fccl:U^2 

[0 0 4 8] 

^ff^^tLfr:7°^X5 K$*ffil^r:^flI^XL-1 blue (Novagene. USA) ^-ff^Slsiil L 
tco ff^SEi^^tifrziP-— ;6^^^[H]i|XLf::DN A(7)±kSiB^iJ^*:^L. ic>^p 

h ^ V > V vnB^ij CD V -r> - ;'j — y ib^ij ^ff^ ^ -t± fc ^ ^ — pt i 4os 

Slcif-2a-4T<i:pT140SSlQr-2a-4T22Q$-ttyco ^4(i. ^— pT140SSI a-2a-4T2 
2Q(7)^<tii^f ^-^fo 
[0 0 4 9] 

^tL-^^tifjIB^^^-pTUOSS! Qr-2a-4T«!:pT140SSI a-2a-4T22Q^ffl 
L^r;*;iim21(DE3)*Ji$»tEj^Lr;*;fliMJf^»*El^t*HM 10603^HM 10611*# 
. Ztl^l 9 9 9^1 2^ 2 3 a#-eltllI^^i^ffi#H2>^-(KCCM)(cSfE#^ 

mKccM-1 01 75^fc cfc t;mKccM-i 01 76^ tLx mn l o 

^fc. mm<Dyj)iXjpT]4SS\ ar-2b*ffiL^'CpT140SSI ar-2b-4Ti:pT140SSI Qf-2b- 

4T22QcD^^ Lfc?t:^fliSBL2i (DE3) ^MmimLx^mmr^mim^ 

HM 10703<!:HM 1071 1^#. Ztt^ 1 9 9 9^1 2 ^ 2 3 HM-eSIHia^iKgffi^-iz 
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> ^ — (KCCM) (c^gftS^mKCCM-l 01 77^fc ^ t/mKCCM-l 01 78^ tLX^^mtiL 
[0 0 5 0] 

(3) [Thr', Val'^ 6ln^^] W^^i:^^ ^ —(DMi^P 

(2) Tr^3t^nf'^^^— pTUOSSI Qr-2a-4T22Qfc^ct:t;pT140SSI a-2b-4T22Q 

ISB (2) (Dci:5?St#^gpeM^>4(Cctor^Ji^^tLtc^^^-pT140SSIaf-2a- 
4T20V22Q<h:pT140SSI Qf-2b-4T20V22Q$-$f3£ Lfco 
[0 0 5 1 ] 

^Ji$^titr:7°^X5 K*ffiL^r:*;liM XL-I blue (Novagen. USA) i:Mmim 

XcMl^ ^ tlfclB^iJ ^^-f ^>r>^ — 3?xP>a f|3^^^ ^ — pTI 40SS I Qf-2a-4T 
20V22Qfccl:t;pT140SSI a?-2b-4T20V22Q$-tt. ^ff^^ tL/r ^°^X 5 K$■fflU^r:^ia 
mBl2}(DEZ)^MKimLXXmmMKimWm 10612fcci:D^HM 10712$#^tt 

[0 0 5 2] 

mtB-ei^3t$tifciii^^>:7^-[c#^n/ct^s:^ttic>^p i 

:c>^p h^v>lh>^^;HB^JCDigj&p K>'eS)^ATGiB^jrp1CDtgSift*a 
[0 0 5 3] 

ssfe^IEffi<7)7^i7^)^^>5«^cMt»-ryc(S6^c. huSehjs^ij 1 o (2) risig^tbfc 



19 



pT140SSlQf-2a-4T22Q$-filMt L. IB^iJS^ : 3 1 J: t/S 2 CDtI" 'j 

^-pTUNSSI Qf-2a-4T22Q^g3tLfro ^fr. U Tn^-Am^^mkGGt^ i^mi^ 
=iK>-efe^ATG iB^iJ ^-eO ikttife 4 e (cM ^ r fc (56 ( cpT 1 4NSS I Of -2a-4T22 

2 (7) cfc 5 ^fi^^epeMlSaic J: o r ^ nfc^>:7 ^ -pTUMSS I a-l^-AUlQ^ 

[0 0 5 4] 

^M^ixfcy^^:^^ K^ffll^r;*^fliMXL-1 blue^Ji^Mte^Lfco Ji^Ktel^^ 
tLfrzi □--:6^tbIH]Jj5lLfrD N ACD±tSiB^iJ^;^:^L. U V-AilS^aSfiGAGG 
t^i^mt^^ K>T^fe^ATGiB^iJ^T^(7)±£aife;6<5fi<h 4e(c#-^Md/^LfrJSai^ 
m^^-r ^-r>^-3?xP>Qr :7° ^ x 5 KpT1 4NSS I a? -23-41220*$ ck t/pT1 4M 
SSlQr-2a-4T220*». C(7)f|3S:7°^X 5 K'e:;*;fliMBL21 (DE3) ^Jf^HtEl^ Lt:^ 

fliSff^H$Ei^t*HM i06i3fccfct;HM ^oe^4^mfco 

[0 0 5 5] 

frftlPTG^-^JP^r 3 0$rH^±SSLtro #-^C7)iSS;g^6, 00 0 r pm-e2 057^rBl 

31^0:^^11 Lfctt. >tf5Lfr?il^i^^;lilJ±v3 (Nossal, G. N. , J. Biol 

. Chem. . 241, 3055, 1966) izm-Dr^XO^^^oizmmLfzo 
[0 0 5 6] 

□ — X. 1 mM EDT A^-i-^-r-g) 1 OmM hUX-i;kit.Mai;S (p H 7. O 

^tL^c-r — ^xP>Qr-2<Z)SJS^^>^ — ^xP>Qf-2[c^r^ln<* ( 
R&D. USA) ^fflL^fcaffi(;)S^^feS;|lJ^)^(Kato. K. etal., J. Immunol.. 116 
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. 1554, 1976)fc«to'C;|ij^L. -^O^jliJ^fii^bN f,±SStStfl 1 'J hVU^fc y (7)>r 
[0 0 5 7] 

[«1 ] 





mmm 




STII rtcJO 


I FN a -2 ^MM* 


HM 10600 


ttmm 1 


pT14SI a -2a 




82 ±40 


HM 10601 


nimm 1 


pT14SSI a -2a 




325 ±75 


HM 10701 




pT14SSI a -2b 




288 ±90 


HM 10602 


^mm 1 

(1) 


pT14SSI a -2a-4T 


Thr^ 


550 ±120 


HM 10603 


mmm i 

(2) 


pT140SSI a -Sa- 
4T 


Thr^ 


1,020 ±135 


HM 10604 


mmmi 

(2) 


pT14SSI a ■2a- 
4T22Q 


Thr^ Gln22 


680 ±105 
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HM 10611 


mmm i 


pT140SSI a -2a- 
4T99D 


Thr^ Gln22 


1,220 ±120 


HM 10612 


mm 1 


pT140SSI a ■2a- 


Thr^ Val^o 


1,130 ±180 


HM 10613 




pT14NSSI a ■2a. 

AT990 


Thr^ Gln^^ 


750 ±144 


HM 10614 


mmm 2 


pT14MSSl a ■2a- 


Thr^ Gln^^ 


420 ±100 


HM 10702 


mmm 1 

\^) 


pT14SSI 0: -2b-4T 


Thr^ 


370 ±90 


HM 10703 


mmm i 


pT140SSI a -2b- 
4T 




735 ±117 


HM 10711 


m&m 1 

(2) 


pTl40SSI a ■2b- 

4T22Q 


Thr^ Gln22 


1,070 ±150 


HM 10712 


mmm 1 

(3) 


pT140SSI a ■2b- 
4T20V22Q 


Thr^ Val^o, 
Gln^^ 


820 ±160 



ii) * I FN or mg / 100 0. D^qo^ / LitWM, 
[0 0 5 8] 

mMmzt^m(r>-fl'^k'^m:m^\^<T> (2) -^^^ictf-i^mmw^mmmm loe 

11^±g»Lfrtt. ±S«;g*6. 00 0 r p mTr 2 O 57^rB131i^:^53^gt LTfflfl&* ilXft 

ilX^^tlfr^U :?°^XA53^11$'P H 5. 0-5. 5(ciISLfctt P H 5. 3 (C 
"^(Sb^SHb^^frS— -feZ^TP— X (S-Separose; Pharmacia Inc., Sewden) 
^ixfC^S^$-t±. 2 5mM N a C I J^jSr+^iM*?* Ltco -^-CDtt. ^>5?5 0m 
M. lOOmM. 2 O OmMfccfct; 1 M N a C I ;§;i$$-#tr|^it,S«T;§;S^a 
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[0 0 5 9] 

^-tJ:tc5j^ll$-3^^>iU— -trT'r P — X (Blue Separose; Pharmacia Inc., Sewden) 
[0 0 6 0] 

nit^j^ y ur >r >^-:7 X □ > Of - 2 b uy-co 

[00 6 1 ] 

mm^tifz-(>^-y jiu>a-2 a feet: 2 b (ommtxm<Dmf^^)i^'M^ 

^fc(56^cSDS-PAGE*fTor;5^e>IIS£fflJ 3 (Dcfe 5 

mr 5 y StlB^iJ^i^W^® CT^r — 77xP>Qf-2afcJ:t/2b (i3&^]D(D;>t ^ 
:^ - > L ^i: I ^^MM -e te ^ C <!: ^-fit IE L o 
[0 0 6 2] 

mmm^ ■. ffl^^;^^^*;^)^b^JSLfc^>^-^xP>a^-2 aCD^^^M^SlE 

><>^ — ^xP>a-2 afc^cfct;2 b(D^J^fc^ct;t;:^^^a^MiILfco 

IISS«4T?t#f>tLfc;*;fli^ff^M»El^1*HM 10611(7)^'; ^^^XA^lifccfer; 
CtL^ffi^L/clFNa?-2a^. IFN Qf-2aSffi>ctfHS>?p (3 x 1 O ' IU/ml)^>ctf 
HSpc^Ur. Ji^<D:^;4(c^^torSDS-PAGE-e53^tfTLtro HI 5 a (iluISSDS-PAGE^S 
^^-eU— > (lane) 1 (i IFN Qf-2a>c>fHBp'efe tj . U— >2(i 
:;*;fli^?i$M*El^**HM 1061lcD^>j ^"^XA^^^M-efcy . u->3(i*IM^tLtclF 
NQr-2a-efc^o HI 5 a cfc 5 (c. mM^tifc-T — x P > Qr-2a>6< 

^MM^>^-^xP>Qf-2a^|^«(D53^^M^*L. ;*;flSMff^M$El^^*HM 1061 

[0 0 6 3] 
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Jiffi (D :^ )4 T: SDS-PAGE ^ fr o o 
[0 0 6 4] 

— h P-tz;L/P— XM (Bio-Rad Lab, USA) ^^u^^^ (blotting) mM 
Wf^ (1 yOmM^'jvXglicine). 25mM T r i s ■ HC I (pH8). 

hP-tr^UP— XM^ 1 %:^-tf-r >;^;S(c mrslfeML. O. 0 5%^:/>r — >2 0 
(Tween 20) P B S?§;ST:^ 3 [el^jf Lfco ?*;fft. ^t^^ta- IFNof tn:{*( 

Chemicon, # AB1434, USk) ^ P B S'T^mmLrm^rt^ib'^'.^V 2mr^}xft^^i± 

fco CttlcH R P (horseradish peroxidase) -^^^ttfc-\'4^1n-'!7t^^ I gG 
(Bio-Rad Lab. USk)^^^ P B SXmmLXm^fcW:. ^ h>izm.;^X 2mm^ft^ 
^■\±fza ^O'ik. m^P BS T-e;*jf L. ^^UThJFv^^—tfKS^^v h (Bio-Rad 
Lab, USA);^;g^^)D;^-C^fe^-t^fro mJlE^xX^ >:^^P >:y^-f >y$SS:*lll 5 

U->2(is--tz:7r p-x^^A^PV h^^7?-f — -em^^tLfc^Mi. U— 
> 3 ^ tifc I FN Qf-2b^ ^fo 

[0 0 6 5] 

X P > or ;6<^iE ^ tL^ Z <!: S-fitiS-e ^ ^ o 
[0 0 6 6] 

SMA : Hanml Pharm. Co. , Ltd 
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HM10603 



KCCM-10175 



[ ] n^^^m 



in.S:#*3=fcT^g|€ 



^mm^tmmi-i. -his i tr^^^ttfe^^i^^sftL. 1999 ^ 12 ^ 23 



ii.m : 120-091 :;'v^sB v ^/i-m±m\K^m 1 

^1^ 361-221 Yurim B/D 



B# ; 1999^12^ 29 B 



[00 6 7] 

: Hanmi Pharm. Co. , Ltd 

;*;IIS;a«liit**!£fl5A;1tffiTltM893-5St-l!j 
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HM10611 



KCCM-10176 



[ ] n^^^m 



in.S:#*3=fcT^g|€ 



^mm^tmmi-i. -his i tr^^^ttfe^^i^^sftL. 1999 ^ 12 ^ 23 



ii.m : 120-091 :;'v^sB v ^/i-m±m\K^m 1 

^1^ 361-221 Yurim B/D 



B# ; 1999^12^ 29 B 



[0 0 6 8] 

: Hanmi Pharm. Co. , Ltd 

;*;IIS;a«liit**!£fl5A;1tffiTltM893-5St-l!j 
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HM10703 



KCCM-10177 



[ ] n^^^m 



in.S:#*3=fcT^g|€ 



^mm^tmmi-i. -his i tr^^^ttfe^^i^^sftL. 1999 ^ 12 ^ 23 



ii.m : 120-091 :;'v^sB v ^/i-m±m\K^m 1 

^1^ 361-221 Yurim B/D 



B# ; 1999^12^ 29 B 



[0 0 6 9] 

: Hanmi Pharm. Co. , Ltd 

;*;IIS;a«liit**!£fl5A;1tffiTltM893-5St-l!j 
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HM10711 



KCCM-10178 



[ ] n^^^m 



in.S:#*3=fcT^g|€ 



^mm^tmmi-i. -his i tr^^^ttfe^^i^^sftL. 1999 ^ 12 ^ 23 



ii.m : 120-091 :;'v^sB v ^/i-m±m\K^m 1 

^1^ 361-221 Yurim B/D 



B# ; 1999^12^ 29 B 
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SEQUENCE LISTING 



< 1 1 0> Hanmi Pharm. Co., Ltd. 

<120> Expression and secretion vector for human interferon alpha and pixscess for producing 
human uzterferon alpha by employing same 

<:130> PCA10105/HMY 

<150> KR 2000-2434 
<151> 2000-01-19 

-<160> 34 

<170> KopaterrtJn 1.71 

<210> 1 

<21I> 165 

<212^ PRT 

<2 1 3> Homo sapiens 

<400> 1 

Cyh Aap Leu Pixj Glu Thr His Seu Leu Gly Ser Arg Arg Thr Leu Met 
1 5 10 15 

Lea Leu AJa Gin Met Arg Lys Uq Ser Leu Phe Ser Cys Leu Lys Asp 
20 25 30 

Arg Arg Asp Phe Glv Phe Pro Gin Glu Glu Phe Gly Asn Ghi Phe Gin 
35 40 45 

Lys Ala Glu Thr He Fro Val Leu His Glu Met He Gin Gin lie Phe 
50 55 60 

Asn Leu Phe Ser Thr Lys Asp Ser Ser Ala Ala Trp Asp Glu Har Leu 
65 70 75 ^0 

Leu Asp Lys Phe Tyr Thr Glu Leu Tyr Gin Gin Leu Asu Asp Leu Glu 
85 90 95 
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Aia Cys Yal lie Gin Gly Val Gly Val Thr Glu Thr Pro Leu Met Lys 
100 105 110 

Glu Asp S er He Leu Ala VaJ Arg Lys Tyr Phe Gin Arg Ih Thi Leu 
115 120 125 

Tyr Leu Lys Glu Lys Lys Tyr Ser Pxo Cys Ala Trp Glu Val Val Arg 
130 135 140 

Ak Glu De Met Arg Ser Phe Ser Leu Ser Thr Asn Leu Gin Glu Ser 
145 150 155 160 

Leu Arg S«r Lys Glu 
165 



<210> 2 

<2H> 165 

<212> PRT 

<2i3> Homo sapierss 

<400> 2 

Cys Asp Leu Pixj Glu Tbr Ilis Scar Leu Gly Ser Arg Arg Tbr Leu Met 
15 10 15 

Leu Lea Aia Gin Met Arg Arg He Ser Leu Phe Ser Cys Leu Lys Asp 
20 25 30 

Arg Arg Asp Phe Gly Phe Pro Glu Glu Glu Phe Gly Asn Gin Phe Gin 
35 40 45 

Lys Ala Glu Thr lie Pro Val Leu His Glu Met De Gin Gin lie ?h& 
50 35 60 

Asn Leu Phe Ser Tkr Lys Asp Ser Ser Ala Ala Tip Asp Gm Thr Leu 
65 70 75 SO 

Leu Asp Lys Phe Tyr Thr Glu Leu Tyr Gin Gin Leu Asii A&p Leu Glu 
85 90 ^5 
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Ala Cys Val He Gin Gly Val Qly Val Thr Glu Thr Pro Leu Met Lys 
100 105 110 



Giu Asp Ser He Leu Ala Val Arg Lys Tyr Phe Gin Arg lie Thr Leu 
115 120 125 

Tyr Leu Jjys Glu Lys Lys Tyr Stsr Pro Cys Ala Tip Glu Val Val Arg 
130 135 140 

Ala Glu He Met Arg Ser Phe Ser Leu Ser Thr Asa Lea Gin Glu Ser 
145 150 153 160 

Lew Arg Ser Lys Glu 
165 



<21 0> 3 

<211> 23 

<2I2> PRT 

<2 1 3> Esclierichia coli 

<40O> 3 

Lys Lys Asn lie AU Phe Leu Leu Ala Ser Met Phe Val Phe Ser 
1 5 10 15 

He Ala Tiir Asn Ala Tyr Ala 
20 



<210> 4 

<211> 69 

<212> DNA 

<213> Artificial l^quence 

<220> 

<;223> DNA encoding a modified E. coU thermostable eaterotoxin II 
([Thr4] ST D) 

<400> 4 
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atgaaaaaga caatogoatt tcttcttgca totatgttcg ttttttctat tgctacaaat 60 
gcctacgog 69" 



<210> 5 

<2n> 69 

<212> UNA 

<2k3> Artificial Seq;ueiitje 

<220 

<223> DNA enaoditig a modified E. coli tliermostable enterotoxiii II 
([Thr4, Gln22] ST 11) 

<400> 5 

atgaaaaaga caatcgcatt tcttcttgca tctatgttcg ttttttctat tgctacaaat 60 
gcccaagcg 69 



<210^ 6 

<211> 69 

<212> DNA 

<213> Artificial Sequence 

<220> 

<223> DNA eiicodmg a modified B. coli titermostable enterotoxin II 
([Thr4, VaI2D, Glii22] ST II) 

<400> 6 

atgaaaaaga caatt;gcatt tcttcttgca tctatgttcg ttttttctat tgctacagtt 60 
gcccaagcg 65 



<210> 7 

<211> 69 

<212> DNA 

<213> Artificial Sequerice 

<220> 

<223> DNA encoding s modified E, coli Uierinostablc enterotoxin II 
C[Thr4, Va!20] ST II) 
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<400> 7 

atgaaaaaga caatcgcatt tcttcttgca tctsitgttcg ttttttctat tgctacagtt 
gcotacgcg 



60 
69 



<210> S 

<2ii> n 

<212> DNA 

<213> Escherichia coli 

<400> 8 

gaggtgattt t 11 



<210> 9 

<211> 10 

<212> DKA 

<213> Artificial Sequence 

<220> 

<223> Modified Shine-Dalgamo sequence of E. coli thermostable 
enterotoxin 11 

<400> 9 
gaggtgtttt 



<210> 10 

<211> 35 

<212> DNA 

<213> Artificial Sequence 

<;220> 

<223> primer for preparing the H-termiiial of mterferoii alpha-2 a 

<400> 10 

cgccgccata tj^gjgatct gcotcaaacc cacag 35 
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<210> 11 

<211> 36 

<212> DNA 

<213> Artifi-cifll Sequence 

<220> 

<223> primer tyr preparing: the C-terrainal of iiiterferon alplia-2a 

<400> 1 1 

accgaattcg gatcctcatt ccttacttct taaact 36 



<:210> 12 

<211> 72 

<:2I2> DNA 

<213> Artificial Sequence 

<220> 

<223> primei' for tiie preparation of the aecretiou sequence of E. Goli 
thennostable eaterotoxin H 



<4D0> 12 

tcatgaaaaa gaatatcgca tttcttcttg catctatgtt cgttttttct attgctac^ 6 0 

atgcctacgc gt 72 



<210> 13 

<2il> 72 

<212> DNA 

<213> Artificial Sequence 

<220> 

<223> primer Ibr the preparation of the secretion sequence of E, coli 
thermostable enterotoxiii II 

acgcgtaggc atttgtagca. ataganaaaa cgaacataga tgcaagaaga aafgcgafat 60 
ictttttcatga 72- 
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<210> 14 

<ll 1> .38 

<212> DMA 

<233> Artificial Sequence 

<220> 

<223> priiner for prepaiing tlje N-tenninal of interferon alpha-2a 

<4O0> 14 

acaaatgct:t acgcgtgiga tctgoctcaa acccacag 53 



<210> 35 

<212> DNA 

<213> Artificial Sequence 

<220> 

<223> pxhTi^z for prispaimg the C^tmrmrmi of interieron a]pjis-2a 

<400> 15 

accgaattcg gatcctcatt ccuactict taaact 36 



<2]0> i6 

<2ri> 65 

<212> DNA 

<2 13> ArtjjBcial Sequence 

<220> 

<223> priniei' for introducing Shine-Daigaiiio ^queiice of E. coli ST II 

<40C» 16 

cggtttccct ctagiaggttg aggtgtttta tgaeaaagaa fatcgcaJtt cticttgcat 60 
ctatg 65 



<210> 17 
<2n> 36 
<212> PNA 
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<2 L3> Artificial S equence 
<=;220> 

<223> primer for inLroducing ShinoDalgamo aequence of E. coli ST II 
<40O> 17 

accgaattcg gatcctcatt ccttacttct taaact 3 6 



<2L0> 18 

<2il> 13 

<212> PRT 

<21 3> Escherichia coli 

<40O 18 

Lea Leu Ala Gin Met Arg Arg Tie Ser Leu Phe Ser Cys 
1 5 10 



<210 19 

<21I> 39 

<2i2> DNA 

<2 1 3> Artificial Sequence 

<220> 

<223> oligonucleotide for preparing interferon alphsL-2b 

<400> 19 

ctcctggcac agatgaggag aatctctctt ttctt?ctgc 39 

<210> 20 

<2n> 39 

<212> DNA 

<213> Aitificial Sequence 

<220> 

<223> anti-sense of SEQ ID KO; 19 

<40O 20 
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gaggaccgtg tctactccto ttagag£gaa aagaggacg 



<210> 2i 

<211> 8 

<212> PUT 

<213> Aitificiaj Sequence 

<220> 

<223> 1 ^ to 8th aniiuo acids of [Tl:u:4] ST II 

<400> 21 

Met Ly s Lys Thr He Ala Phe Leu 

] 5 



<210> 22 

<2ri> 34 

<212> UNA 

<2 1 3> Artifi ciai Sequence 

<220> 

<223> oligonucleotide for preparing [TIh-4] ST 13 

<400> 22 

ggtgatttta tgaaaaagac aatcg.cattt ctto 

<210> 23 

<211> 34 

<212>- DNA 

<2 1 3> Artificial Sequence 

<220> 

<223> anti-sense of SEQ ID NOi 22 

<400> 23 

gaagaaatgc gattgtcttt ttcataaaat cacc 

<210> 24 
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<2U> 11 

<212> PRT 

<213> Artificial Sequence 

<220> 

<223> 20tli to 27tli amino aoids of [Gln22] ST II 

<:40O 24 

Asn Ala Gin Ala Cys Asp Leu Pro Gin Thr His 
1 5 10 



<210 25 

<211> 37 

<212> DNA 

<213> Artificial Sequence 

<220> 

<223> olLgonucleotide fox preparing [Gln223 ST II 

<400> 25 

caaatgccca agcgtgtgat ctgcctcaaa cMscacag 

<210> 26 

<21 1> 37 

<2i2> DNA 

<213> Artificial Sequence 

<220> 

<223> anti-sense of SEQ ID NO: 25 

<400> 26 

ctgtgggttt gaggcagatc acaogotlgg goatttg 

<210> 27 

<213> 24 

<212> DNA 

<213> Artificiai Sequences 
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<220> 

<223> primer for prepamig the modified SMne-PaJgamo sequence of SEQ 
ED NO: 9 

<400> 27 

tctagaggtt gaggtgtttf atga 2 

<210> 28 

<213> 24 

<212> DNA 

<213> Artificial Sequence 

<220> 

<223> anti-sense of SEQ ID NO: 27 

<4Q0> 23 
tcataaaaca octcaacctc tag a 

<2I0> 29 

<2U> 42 

<212> DNA 

<213> Artificial Sequence 

<220> 

<223> oiigoi3U€leolide far prepai"ing [Val20] ST II 
<400> 29 

gtttmcta tigctaca^ tgcccaagcg tgtgatctgc ct 



<210> 30 

<211> 42 

<212> DNA 

<2 1 3> Artificial Sequence 

<220> 

<223> anti^sense of SEQ ID NO; 29 



39 



<400> 30 

aggcagatca cacgcttggg caactgtagc aatagaaaaa 

<210> 31 

<211> 25 

<2i2> DNA 

<213> Artificial Sequenoe 

<220> 

<223> prijnsr for preparing a modified Shine-Dalgamo sequence 

<40O> 31 

tctaga-ggtt gaggttttfatgaaa 

<210> 32 

<211> 25 

<212> DNA 

<2 1 3> Artificial Sequence 

<220> 

<223> anti-sratise of SEQ ID NO: 3 1 

<400> 32 

tttcataaaa acctcaacct ctaga 

<2i0> 33 

<21 1> 24 

<212> DNA 

<2 1 3> Artificial Sequence 

<220 

<=22 3> primer for preparing a modified Shine-Dalgamo sequence 

<400> 33 
tctagaggtt gaggttttat ^aa 

<210> 34 

<211> 24 

<212> DNA 

<2 1 3 > Artifi ci al Seqxience 

<220> 

<223> anti-sense of SEQ ID NO: 33 

<400> 34 
ttcataaaa cctcaaccic taga 
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[1112] m2{t. -^^^-pTUSI Qf-2a(7)M<tiiS*^t-o 
[IDS] msit. ^^^-pT14SSI af-2ac7)g#ii^M^^t-o 
[1114] m^it. pTHOSSI af-2a-4T22Q(D^<tilS^^-ro 

[HIS] ^5 afccfct^ms bf*. m^^m^Wt^^<o^>^ — yjia:y(x 

-2a ( I FN Of -2a) (OmMM^ t . ^ tifz I NF oi -2a(Ommfk L SDS-PAGE 

^ J; XSmM ^ ttfcl FN Of -2b(D^^^» ^ ^S!^. L fc ^ X X ^ > p ^ > 



[mi] 



t UNA 



1 

Hi 

i 



Nderjai/ BaroHi ^ISHii^^-WT-fe^UrfT—S^SL^/- PGR \. 

Nde I & BamH 1 V}^ 

^Nde I & BamH I mm 

Nde 





BamH I 
Nde I 
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[ma] 



BspH i X > p h ^ > ->-y-j- JU iB9i Mlu I "1 



Sma ! 



Sma I mm 



T4 DNA U tf 



{ PUC19 j 



1 



BsdH I K -J? — pT-IFN a-2a 

Mlu I 

Barn H I Miur sorBamHi ^giKSpe^w•r■s>/^y=f^-^ffl^•^fc PCR 



Mlu I & Bam H HSlKFr 



f I 

1 



1 



Mlu I , 'FN a-2a ggni H I 
I 



T4 DNA ij a— if 



BspH I 

(pUC19SIFNa-2atMIu ' 

I FN a-2a 

'6am H I 
I BspH I & Bam H i «®t 

BspH i Slil IFN a-2a Bam H 1 
i„. ■ I M. m 



Mlu I & Bam H I ttJiffi 



Bam H 
Nco I 




T4 DNA U 

r 



Nco I & Bam H I mm 




Bam H ! 

STII-IFN a~2a 
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lpT14SI a-2al 

i 

Xbal JkUBaaMi ^^glS|3&S■:^■r■S:*-U=^■7~^fflL^fc PGR 

Xba I & BamH I 




I 



Xba I STII SD STll iFNa-2a sam H I 



T4 ONA g tf 



y/^ BamH 



Bam H I 



Xba I 



Xba I & BamH I ^Bff 



/ pT14SSIar-2a \\ . . 

. /.>-*- | STti SP I ST» I IFN a-2a 

\^^^^^^/^Xba I 
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[Iil4] 




STIf-IFN a~2a 



S'-GGT-GAT-TTT-ATG-AAA-AAG-ACA-ATC-GCA-TTT-CTT-C-S' 
3'-CCA-CTA-AAA-TAC-TTT-TTC-TGT-TAG-CGT-AAA"GAA-G-5' 
1^^SPfiS«SJil$fflt>TJ:SB<hU =f^— €fflt,^fc PGR \ 

Xba I & Mlu I ^Tsf 



XbalSTifSD STil 



X 



Mlu 
3 



Xba I & Mlu ! mmRxsmi^ 



Miu I 

pT14SSIa-2a4-Xba I 



^^'^'- pTUSSI a-2a-4T 




5'-CA-AAT-GCC-CAA-GCG-TGT-GAT-CTG-CCT-3' 
3'-GT-TTA-CGG-GTT-CGC-ACA-CTA-GAC-GGA-5' 



5'-TCT-AGA-GGT-TGA-GGT-GTT-TTA-TGA-3' 
3'-AGA-TCT-CCA-ACT-"CCA~CAA-AAT-ACT-5' 

»#^suaa^j£$fflt^TjLie:*-'j =f^— pgr 



pT140SSIa-2a-4T22Q 
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[HIS] 



IS5A 




HI 5B 

1 2 3 
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V 

Y 
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tKs >r7K ■ vzL=r> ■ h;^> 

h 601 -407 
(72)^0^# ^A-^-VV> 

;*;SIB^I1449-840^3>Jf K\ 3>^> 

664#. tKV'J A ■ > h 

106-903 
(72)f|0J# /<-X>5> 

:;OKIlli5i-054v^;u. 

/-tt^>^ a >4 K> ■ :^>/<— 1587- 8S. 

303 

(72)f|0J# 'j- ■ >:7 r7>X> 

^$t^I11138-160vO>'U. y>/^^\ 

806 

F^— 4B024 AA01 AA20 BA23 CA04 CA05 
CA06 DA06 EA04 FA17 GA11 
GA19 HA03 HA08 HA12 

4B064 AG09 CA02 CA19 0024 CE10 
CEll DA01 

4B065 AA26X AA93Y AB01 AC14 
AC15 BA02 CA24 CA44 
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